Characterization of the response to ecdysteroid of a novel cuticle protein R&R gene in the honey bee, Apis cerana cerana.
Genes encoding cuticle proteins are helpful subjects to study the molecular mechanisms of insect molting and metamorphosis. In this study, we isolated and characterized a novel cuticle protein R&R gene, referred to as AccCPR1, from Apis cerana cerana. The open reading frame of AccCPR1 has a length of 573 nt and encodes a protein of 190 amino acids that contains a chitin binding region and is a typical cuticle R&R-2 protein. Five putative E74 binding sites and four BR-C binding sites were predicted in the 5'-flanking region, which suggests a potential function in molting and metamorphosis. RT-qPCR showed that AccCPR1 transcript occurred as the ecdysteroid titer decreased after reaching a peak, which suggests AccCPR1 expression requires a "pulse" regimen of ecdysteroids. This hypothesis was tested using different experimental strategies. When larvae were reared with different concentrations of 20E in their diet, the ecdysteroid peak repressed AccCPR1 expression. Exposure of the thoracic integument of the pupae in vitro to different concentration of 20E repressed AccCPR1 expression, which recovered after the removal of 20E. These results suggest that AccCPR1 is a typical cuticle R&R-2 protein that plays an important role in development, and an ecdysteroid pulse is critical for high AccCPR1 gene expression.